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(54) IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problems that 
photographing intervals are dispersed, that a displaying 
speed is slow and that it is difficult to perform high speed 
consecutive photographing and picking up a moving 
picture because an imaging operation and AWB 
processing cannot be carried out at the same time. a 
SOLUTION: This image pickup device is provided with a 
storing means for storing outputs of a color image pickup ' 
element, a white balance detecting means for detecting 
color information in relation to an object, a first white 
balance processing means for performing white balance 
processing based on image data previous by at least 
one image to a picked-up image, a second white balance 
processing means for performing white balance 
processing based on the image data of the picked-up image, a selecting means for selecting 
the outputs of the first and second white balance processing means, and a controlling means 
for setting each of the above operation conditions. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An imaging device comprising: 

A color imaging device which outputs image data which has two or more pixels arranged on a 
flat surface, and was picturized via an optical system by a pixel unit. 

A memory measure which conserves an output of the above-mentioned color imaging device. 
A white balance detection means which is arranged at an input side of the above-mentioned 
memory measure, and detects sexual desire news in connection with a photographic subject. 
A 1st white balance processing means to perform white balance processing based on image 
data before 1 screen at least from an imaging screen, A selecting means which chooses an 
output of a 2nd white balance processing means to perform white balance processing based 
on picture data of an imaging screen, and the above-mentioned 1st white balance processing 
means and the 2nd white balance processing means, and a control means which sets up an 
operating condition of each above-mentioned means. 

[Claim 2]The imaging device according to claim 1 choosing either processing result of the 
above-mentioned 1st white balance processing means and the 2nd white balance processing 
means, and performing automatic white balance processing. 

[Claim 3]The imaging device according to claim 1 or 2 using the above-mentioned 1st white 
balance processing means at the time of a high-speed image pick-up which the time of a 
check of imaging operation and imaging operation follow, and a recording animation. 
[Claim 4]The imaging device according to claim 1 or 2 using the above-mentioned 2nd white 
balance processing means at the time of image pick-up record and still picture record. 
[Claim 5]The imaging device according to claim 1 or 2 using the above-mentioned 2nd white 
balance processing means at the time of stroboscope use. 

[Claim 6]An imaging device given [ of claim 1 to the claims 4 changing arithmetic precision of 
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the above-mentioned 1st white balance processing means and the 2nd white balance control 
means ] in any 1 paragraph. 

[Claim 7]An imaging device given [ of claim 1 to the claims 5, wherein the above-mentioned 
white balance detection means has a detection region setting means ] in any 1 paragraph. 
[Claim 8]An imaging device given [ of claim 1 to the claims 6, wherein the above-mentioned 
memory measure memorizes a white-balance-correction coefficient with image data ] in any 1 
paragraph. 

[Claim 9]An imaging device given [ of claim 1 to the claims 6, wherein the above-mentioned 
memory measure has the capacity which records two or more screens and memorizes a white- 
balance-correction coefficient corresponding to said each screen ] in any 1 paragraph. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the imaging device which is adapted for a digital 
camera, a digital camcorder, a microscope, etc. which change the light from a photographic 
subject into an electrical signal, and perform image pick-up processing. 
[0002] 

[Description of the Prior ArfJThe imaging device which changes light into an electrical signal, 
carries out signal processing as a digital signal, and is picturized has spread quickly for the 
reason of compatibility and a user with communication being able to process image data free 
using solid state image pickup devices, such as CCD. There are many things provided with the 
automatic control function of an automatic white balance (it abbreviates to AWB hereafter) so 
that a user can do a high definition image pick-up simply in a digital camera. 
[0003]The above AWB integrates the chrominance signal of a photographic subject to change 
of a light source etc., and automatic correction is carried out so that correlation of each color 
may be taken and a white balance (it abbreviates to WB hereafter) may be taken. There is a 
device like dr aw i n g 12 shown in JP,11-261949,A as conventional technology. 
[0004]Drawing 13 extracts one circuit, in order to explain simple. In drawing 13, 101 an 
imaging lens and 102 a diaphragm and a shutter, and 103 Image sensors, such as CCD, 104 - 

- CDS and amplifier, and 105 - an AID converter and 106 -- a memory (field memory) and 107 

- as for a YC separate circuit and 1 1 1, a clamp circuit and 109 are [ a luminosity processing 
circuit and 1 13 ] color temperature detector circuits a color processing circuit and 1 12 WB 
circuit and 1 10 a change over switch and 108. 

[0005]By a diaphragm and the shutter 102, light flux condensed with the imaging lens 101 is 
made into a suitable light exposure, and image formation is carried out on the image sensor 
103. Noise is removed by CDS and the amplifier 104 and the image data outputted from the 
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image sensor 103 is inputted into A/D converter 105. Noise is further removed by the clamp 
circuit 108 through the a side point of contact of the changeover switch 107 at the same time 
the image data quantized by A/D converter 105 is written in the memory 106. Although the 
output of this clamp circuit 108 passes along the WB circuit 109, since the white balance 
coefficient register of the circuit in a circuit is an initial value at this time, white balance 
processing is not performed. 

[0006]Subsequently, the output of the WB circuit 109 is divided into a luminance signal and a 
chrominance signal by YC separate circuit 110, and the color-difference signal generated in 
the middle of the color processing circuit 1 1 1 is inputted into the color temperature detector 
circuit 1 13 for detecting the color temperature information of a light source when a picture is 
photoed. WB correction factor is computed by the color temperature detector circuit 113 
integrating with a color-difference signal, and CPU (not shown) reading it, and calculating. This 
coefficient is set as the WB circuit 109. 

[0007]Next, image data is read from the memory 106 by connecting the switch 107 to the b 
side point of contact. This read image data is sent to the WB circuit 109 through the clamp 
circuit 108, is amended for every colored filter according to WB correction factor set [ above- 
mentioned ] up, and is performing the white balance. 
[0008] 

[Problem(s) to be Solved by the lnvention]Since the conventional imaging device was 
constituted as mentioned above, image data was once stored in the memory 106, WB 
correction factor was computed from the integrated result by the color temperature detector 
circuit 113 after that for WB control, and WB processing was performed by reading image data 
from a memory again. For this reason, since imaging operation and color temperature 
detection were not able to be performed simultaneously, imaging operation and AWB 
processing were not able to be performed simultaneously. By this, the photographing interval 
(field rate) fell, and the display speed became slow, and correspondence was difficult at the 
time of the image pick-up of high-speed continuous shooting or an animation. The power 
consumption for memory operation increased and the technical problem that the battery 
consumption at the time of carrying was remarkable occurred. 

[0009]Were made in order that this invention might cancel the above technical problems, and 
A still picture and high-speed continuous shooting, Also in various imaging modes, such as an 
animation, the automatic white balance control according to high degree of accuracy, a high 
speed, and a use is possible, a quality picture can be acquired, and it aims at obtaining the 
imaging device of low power consumption further. 
[0010] 

[Means for Solving the Problem]A color imaging device which outputs image data which an 
imaging device concerning this invention has two or more pixels arranged on a flat surface, 
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and was picturized via an optical system by a pixel unit, A memory measure which conserves 
an output of this color imaging device, and a white balance detection means which is arranged 
at an input side of this memory measure, and detects sexual desire news in connection with a 
photographic subject, A 1st white balance processing means to perform white balance 
processing based on image data before 1 screen at least from an imaging screen, Having a 
selecting means which chooses an output of a 2nd white balance processing means to 
perform white balance processing based on image data of an imaging screen, and the above- 
mentioned 1st white balance processing means and the 2nd white balance processing means, 
a control means sets up an operating condition of each above-mentioned means. 
[0011]An imaging device concerning this invention chooses either processing result of the 1st 
white balance processing means and the 2nd white balance processing means, and performs 
automatic white balance processing. 

[0012]The 1st white balance processing means in an imaging device concerning this invention 
is used at the time of a high-speed image pick-up which the time of a check of imaging 
operation and imaging operation follow, and a recording animation. 

[0013]The 2nd white balance processing means in an imaging device concerning this invention 
is used at the time of image pick-up record and still picture record. 

[0014]The 2nd white balance processing means in an imaging device concerning this invention 
is used at the time of stroboscope use. 

[0015]An imaging device concerning this invention changes arithmetic precision of the 1st 
white balance processing means and the 2nd white balance control means. 
[001 6]A white balance detection means in an imaging device concerning this invention has a 
detection region setting means. 

[001 7]A memory measure in an imaging device concerning this invention memorizes a white- 
balance-correction coefficient with image data. 

[001 8]A memory measure in an imaging device concerning this invention has the capacity 
which records two or more screens, and memorizes a white-balance-correction coefficient 
corresponding to said each screen. 
[0019] 

[Embodiment of the lnvention]Hereafter, one gestalt of implementation of an invention is 
explained. 

Embodiment 1 . drawing 1 is a block diagram showing the composition of the imaging device by 
this embodiment of the invention 1. In drawing 1 , control means, such as CPU which 1 
equipped with ROM, RAM, etc., and 2 are operation panels which set up operation of imaging 
devices, such as an electric power switch and a shutter switch. Image sensors, such as CCD 
to which 4 is outputted with an imaging lens and 5 outputs each chrominance signal of the red 
(R), the green (G), and blue (B) by a pixel unit, The driver with which 6 drives the image sensor 
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5, the analog signal processing circuit where 7 performs analog processing of the image 
sensor 5, It is a timing generator (following, TG) made to generate the signal with which 8 
synchronized with the A/D converter and 9 synchronized with control and the image data of the 
driving timing of the analog signal processing circuit 7 or A/D converter 8. 
[0020]The 1st WB processing circuit where 10 performs WB processing to the output signal of 
AID converter 8, WB detector circuit which is WB detection means which detects the sexual 
desire news according [ 1 1 ] to change of the light source of a photographic subject etc., 
Memories in which 12 can store a part for at least 1 screen, such as FIFO and dual port RAM, 
The 2nd WB processing circuit where 13 performs WB processing to the signal output of the 
memory 12, and 14 are the selectors as a selecting means which chooses either of the outputs 
from the 1st WB processing circuit 10 and the 2nd WB processing circuit 13, and this selector 
14 is the auto select according to hand control or photographing mode. The image processing 
circuit where 15 performs interpolation processing, convert colors, filtering, etc., the display- 
processing circuit in which 16 carried the drive controlling etc. and video memory of a D/A 
converter or a display display, A recording processing circuit for the monitor as a display on 
which 17 used the liquid crystal etc., and 18 to store the picturized picture to the recording 
medium 19, and 19 are recording media, such as magnetic recording, optical recording, and 
semiconductor memory. 

[0021]Next, operation is explained. The depression of the electric power switch on the 
operation panel 2 is carried out. The light from a photographic subject passes the taking lens 
4, and image formation is carried out on the image sensor 5. This image sensor 5 is driven 
with the driver 6, and outputs the signal according to a photographic subject. Predetermined 
timing is given to the driver 6 through TG9 by instructions of CPU1. The analog-image-data 
signal of the output of the image sensor 5 is quantized by A/D converter 8, after predetermined 
analog signal processing, such as a gain adjustment, is performed by the analog signal 
processing circuit 7. 

[0022]The digital image data which is an output of A/D converter 8 is inputted into the 1st WB 
processing circuit 10. In the 1st WB processing circuit 10, the correction factor for every color 
is computed by CPU1 based on WB detection value from the WB detector circuit 1 1 , and WB 
processing is performed according to this correction factor (the details of the AWB operation 
which constitutes this feedback loop are mentioned later). 

[0023]The output of the 1st WB processing circuit 10 is simultaneously stored by the memory 
12. Also in this process stored, WB detection value is obtained by the WB detector circuit 1 1 
like the aforementioned WB detection operation. The correction factor for every color is 
computed by CPU1 based on this WB detection value, and WB processing is made by the 2nd 
WB processing circuit 13 at the time of image data read-out from the memory 12. 
[0024]Here, the 1st WB processing and the 2nd WB processing are explained to be processing 
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of AWB control, detection, and the feedback loop control that comprises calculation using 
drawing 2, and 3 and 4. Drawing 2 is a block diagram showing the composition of the 1st WB 
processing circuit 10 and the 2nd WB processing circuit 13. In drawing 2 , 21 is a multiplier and 
carries out the multiplication of the WB correction factor of R color from CPU1 to R color data 
which is an output of A/D converter 8. 22 and 23 are multipliers and carry out the multiplication 
of the B correction factor to G color data, and G correction factor and B color data similarly, 
respectively. The output R' data of the multipliers 21, 22, and 23, such as this, and G'data and 
B' data are image data after WB processing. WB processing is performed by having and 
carrying out data processing of the individual correction factor for every color. 
[0025]What is necessary is just to use a serial/parallel conversion machine for the input side of 
each multiplier in the image sensor 5 and A/D converter 8 which are serial as for the data of 
each color, and are obtained, although the output of A/D converter 8 is an R, G, and B 
independent output. Although the three multipliers 21-23 are used, it is good also as 
composition which switches the correction factor of each color to the entry sequenced one by 
one using one multiplier. In addition, although the 1st WB processing circuit 10 and the 2nd 
WB processing circuit 13 presupposed that a multiplier is used, this is because the output from 
A/D converter 8 and light volume (sexual desire news) change of the photographic subject are 
linearity, and when it has a non-line type relation, it should just use the computing unit 
according to it. 

r00261 Drawing 3 is a block diagram showing the composition of the WB detector circuit 1 1 
which is WB detection. In drawing 3, 24 is an integrator and integrates with R data which is an 
output of the multiplier 21 of the 1st WB processing circuit 10. Similarly, 25 and 26 are 
integrators and integrate with G'data and B' data which is an output of the multipliers 22 and 23 
of the 1st WB processing circuit 10, respectively, the outputs of the integrators 24, 25, and 26 
for every colors of these are R color, G color, and a detection value used for correction factor 
calculation of WB processing of each B color. 

[0027]Next, operation is explained using the timing chart shown in drawing 4. A frame 
alignment signal is a signal which shows that the signal output of the image sensor 5 is 
effective at the time of "H". # In one screen, the detection value for every color of 1 1#WB 
detector circuit 1 screen is detected. At this time, WB correction factor of the 1st WB 
processing circuit 10 sets up the predetermined initial value (preferably, the correction factor of 
each color is set to 1 so that the output data of A/D converter 8 may be detected as it is). 
[0028]# The detection value of 1 is transmitted to CPU1 and compute WB correction factor 
based on this detection value in CPU1. When the computing method calculates the average 
value of each color from a detection value and it is based on G, R correction factor Kr and the 
B correction factor Kb are Kr=. An average (R detection value)/average (G detection value) 
Kb = an average (B detection value)/average (G detection value) 
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Several kilogram of the (G amendment staffs become 1) at this time. Thus, computed WB 
correction factor is set as the CPU1 to 1st WB processing circuit 10, and the 2nd WB 
processing circuit 13. 

[0029]Therefore, the 1st WB processing circuit 10 performs WB processing using #1 correction 
factor which was able to obtain the #2 next screen from the image data of #1 screen. WB 
processing after the following screen uses for WB processing of n screen similarly WB 
correction factor obtained from the image data of n-1 screen. 

[0030]On the other hand, operation of the 2nd WB processing circuit 13 is correlated with 
operation of the memory 12, and is as follows. # Since a memory write signal is made into "H" 
so that writing operation may be made for image data to the memory 12 when a frame 
alignment signal is "H" on one screen, the image data of #1 screen is written in the memory 
12. 

[0031 ]# After one screen is completed, the detection value of each color is obtained by the WB 
detector circuit 1 1 . Calculation operation of the WB coefficient of #1 screen is the same as that 
of the above than this detection value. # one correction factor is computed - this amendment - 
- if it is after calculation was set as the 2nd WB processing circuit 13, image data will be read 
from the memory 12 to arbitrary timing (memory read is carried out and a signal is "H"). The 
read image data is data of #1 screen, and WB correction factor is also based on #1 screen. 
Therefore, the 2nd WB processing circuit 13 performs WB processing using the correction 
factor obtained from the image data of this #1 screen. While WB processing after the following 
screen performs writing / read-out control of the memory 10 similarly, the correction factor of n 
screen is used for WB processing of n screen. 

[0032]lt returns to drawing 1 and next operation is explained. If the a side point of contact is 
chosen by the selector 14 according to setting out on the operation panel 2 by a user and the 
data based on the 2nd WB processing circuit 13 will choose the b side point of contact again, 
the data based on the 1st WB processing circuit 10 will be chosen, and it will be sent out to the 
latter image processing circuit 15. In the image processing circuit 15, predetermined image 
processing, such as interpolation processing, convert colors, filtering, is made. Then, in order 
to make it display on the monitor 17 by the display-processing circuit 16, processing of 
predetermined [, such as a chrominance-signal conversion process, a timing conversion 
process, and definition conversion processing, ] is performed, and a photography screen is 
displayed on the monitor 17. Or if recording operation instructions are published by setting out 
of the operation panel 2, predetermined data conversion will be performed in the recording 
processing circuit 18, and it will be recorded on the recording medium 19. A photograph is 
taken by a series of above operations. 

[0033]The example of an effect of the AWB processing by the 1st WB processing circuit 1 0 
and the 2nd WB processing circuit 13 is distinguished as follows. First, the method using the 
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1st WB processing circuit 10 is processing by the image data in front of 1 screen at least. 
When NTSC conformity is mentioned as an example, a frame rate is a high speed as visually 
as 30 Hz, and since there is actually no change of the steep and continuous screen for AC1 / 
about 30 seconds of a photographic subject (photographing scene) almost, it is satisfactory 
practically. When the rate of the image sensor 5 of operation is earlier than the write-in rate of 
the memory 12, it is effective at the time of a high-speed seriography. Next, since processing 
by the image data of a photography screen is possible if the 2nd WB processing circuit 13 is 
used, the highly precise AWB control effect can be acquired. 

[0034]As mentioned above, according to this Embodiment 1 , it writes with the composition of 
the AWB control which has two WB processing circuits, and is effective in the ability of a user 
to choose the optimal AWB processing method according to that intention. 
[0035]The image sensor 5 may use not only CCD but a CMOS sensor etc. WB processing is 
performed by performing WB processing, once using that from which the output signal of 
complementary color systems, such as yellow, magenta, and cyanogen, is acquired and 
carrying out data conversion to RGB in this case, or subtracting and adding WB correction 
factor from a color-difference signal. In addition, although it used computing WB correction 
factor to the read-out data of the memory 12 by CPU, correction factor calculation may consist 
of circuits which fill the function. Although the example of calculation of the correction factor on 
the basis of G color was given to WB processing, may any color be sufficient as a reference 
color? 

[0036]Although this invention is an imaging device about an AWB mechanism, it can be 
adapted also about the imaging device which carries an automatic exposure function and an 
automatic focusing function. The convergency of AWB operation may change WB correction 
factor gradually (having a predetermined damping time constant) intentionally based on the 
detection value of each color. 

[0037]Operation of the image sensor 5 to be used is explained at the beginning of embodiment 
2. using drawing 5. Many image sensors 5 output the data of resolution set by the pixel 
number of the monitor 17 called a "draft mode", "monitor mode", etc. to the check of a 
photography screen (check mode is called hereafter). The example output of the image sensor 
5 at this time is shown in drawing 5. 1 to n expresses the number of a scan line. At the 
photographing mode of A), to outputting all the scan lines from 1 to n, the number of 1, 3, 5..n- 
2, and the numbers of scan lines outputted like n is reduced, and the frame rate is raised in the 
check mode of B. Thus, all the pixels are not read but the output according to the display rate 
of the monitor 17 is performed with thinning out and outputting an output scan line. It performs 
the following operations, in using operation of such an image sensor 5. 
[0038]lt explains using the timing chart shown in drawing 6 . The mode of a power up 
presupposes that it is in check mode. CPU1 gives a predetermined command and operation 
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timing instructions to TG9 so that check mode may be operated, it points to TG9 to the driver 
6, and it drives the image sensor 5 so that only the scan line set up beforehand may be 
outputted. From the image sensor 5, the thinned-out image data is outputted synchronizing 
with a frame alignment signal. 

[0039]ln NTSC conformity, the frame rate of #1 to #3 screen in this check mode is 30 Hz. 
Then, the operation in which a detection value is obtained from the analog signal processing 
circuit 7 by the WB detector circuit 1 1 through the 1st WB processing circuit 10 where the initial 
coefficient was set up is the same as that of Embodiment 1 , # The detection value of #n screen 
is obtained at the time of the end of n screen, and the 1st WB processing circuit 10 performs 
AWB processing for WB processing of a photography screen (#n) using a correction factor (n- 
#1 screen) based on the detection value. 

[0040]At this time, the b side point of contact is chosen as the selector 14 from CPU1, and the 
output of the 1st WB processing circuit 10 is sent out to the latter image processing circuit 15. 
After processing of predetermined [, such as interpolation processing and color conversion 
filter processing, ] becomes in the image processing circuit 15, the screen in check mode is 
displayed on the monitor 17 through the display-processing circuit 16. A user checks a favorite 
photography screen, looking at the screen of this monitor 17. 

[0041 ]# While CPU1 will perform predetermined setting out as the image sensor 5 performs 
read-out which is all the pixels to TG9 if a user does the depression of the shutter on the 
operation panel 2 when three screens are completed (arbitrary timing in check mode), A write 
signal is outputted so that "1" may be set as WB correction factor of each color in the 1st WB 
processing circuit 10 and image data may be written in the memory 12. In the photography at 
this time, in many cases, read-out of all the pixels takes time, and a frame rate becomes late 
rather than check mode. 

[0042]WB detection value of a photography screen is detected by WB detector circuit, and it is 
sent out to CPU1 at the same time it outputs a memory write signal synchronizing with a frame 
alignment signal and the image data which does not carry out WB processing is written in the 
memory 12. In CPU1, WB correction factor is computed and the correction factor is set as the 
2nd WB processing circuit 13. 

[0043]Then, the selector 14 is set as the a side point of contact, and memory read is carried 
out, a signal is outputted, and image data is read from the memory 12. WB processing is 
carried out by the 2nd WB processing circuit 13, and the read image data is sent out to the 
image processing circuit 15. Then, definition conversion processing etc. which were doubled 
with the resolution of the monitor 17 in the display-processing circuit 16 are performed, and it 
projects on the monitor 17. On the other hand, predetermined data conversion is performed in 
the recording processing circuit 18, and image data is saved at the recording medium 19. 
Then, it shifts to check mode again, the same operation as the above is repeated, and imaging 
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operation is performed. 

[0044]Thus, the AWB control by the 1st WB processing means 10 and the photographing 
mode can write check mode with the AWB control by the 2nd WB processing means 13, and 
the imaging device in which the AWB control according to the photographing mode is possible 
can be obtained. For example, the 1st WB processing means 10 is used at the time of an 
animation image pick-up at the time of the check of imaging operation, and high-speed 
continuous shooting. The 2nd WB processing means 13 is used at the time of image pick-up 
record and still picture record. 

[0045]lf operation of the memory 12 or the 2nd WB processing circuit 13 can be stopped at the 
time of check mode and image data is stored by the memory 12 in the time of imaging mode, 
Since operation of the camera head 3, the 1st WB processing circuit 10, and the WB detector 
circuit 1 1 becomes unnecessary and supply of an operation clock or a power supply can be 
stopped, it is effective in the imaging device of low power consumption being obtained. A PAL 
system can be dealt also with a from the first more high-speed display rate although it was a 
display type of NTSC conformity in the embodiment. 

[0046]There are the following effects at the time of the photography using a stroboscope (not 
shown). At the time of speed light photography, the a side point of contact is chosen by the 
selector 14 by CPU1, and it is made to perform AWB control by the memory 12 and the 2nd 
AWB processing circuit 13. Since AWB control can always be performed by doing in this way 
using WB correction factor in a self-screen on the screen of the between at the time of a 
seriography which carried out the strobe light, for example, it is effective in the ability to obtain 
the imaging device which can obtain a high definition imaging screen. 
[0047]That is, after carrying out a dummy strobe light in the former at the time of speed light 
photography and computing a WB coefficient by setting up at the time of speed light 
photography choose the 2nd WB processing circuit, this luminescence for photography is 
performed, but this invention does not need to carry out a dummy strobe light. 
[0048]As mentioned above, although [ according to the Embodiment 2 ] memory read-out is 
immediately performed in a memory after image data writing in photographing mode, After 
what is necessary will be just to have carried out to arbitrary timing, and it would shift to check 
mode immediately after memory write operation, for example, the predetermined phenomenon 
of a photographic subject will not happen, this reading operation may perform memory read- 
out, and may record it on the recording medium 19. 

[0049] Although the 1st WB processing circuit 10 and the 2nd WB processing circuit 13 were 
considered as the same composition in the above-mentioned Embodiment 1 and Embodiment 
2, such arithmetic precision may be changed. For example, suppose that the quantization 
precision of A/D converter 8 is 8 bits. At this time, WB correction factor computed from CPU1 
is 8 bits. The composition of the multiplier of the 1st WB processing 10 shall be 8 bits x 4 bits, 
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and 4 bits of the latter are WB correction factor. The multiplier composition of the 2nd WB 
processing circuit 13 shall be 8 bits x 8 bits, and 8 bits of the latter are WB correction factor. 
The difference in the number of bits of this correction factor differs in the position of a decimal 
point. The lineblock diagram of the above-mentioned WB correction factor is shown in drawing 
7. The correction factor of the 1st WB processing circuit 10 has a binary point position (.) 
between 2 bits and a triplet from LSB, and, on the other hand, the binary point position of the 
2nd WB processing circuit 13 is between 5 bits and 6 bits from LSB. 
[0050]Therefore, WB correction range in each WB processing circuit is as follows when the 
binary system -> decimal system is calculated. 

The 1st WB processing circuit - The 0 - 3.752nd WB processing circuit - In 0-3.96875CPU1, 
from the detection results of the WB detector circuit 1 1 . WB correction factor of at least 8 bits is 
computed, 4 bits of low ranks are omitted from the correction factor of 8 bits in the 1st WB 
processing circuit 10, and it is set as the 1st WB processing circuit 10 as a correction factor of 
4 bits. The correction factor of 8 bits is set to the 2nd WB processing circuit, and WB 
processing is performed. Here, the difference among both can perform highly precise WB 
processing, if the 2nd WB processing circuit 13 is used. On the other hand, the 1st WB 
processing circuit 10 has the simple composition of a computing unit, and can perform more 
nearly high-speed WB processing. 

[0051]Thus, since the arithmetic precision of WB processing means was changed, while 
becoming possible to be able to choose WB accuracy according to a use and being able to 
make circuit structure small, it is effective in the imaging device of low cost being obtained. 
[0052]lt may be arbitrary, sufficient accuracy for WB processing may be obtained, and a ****bit 
may be sufficient as positions, such as the above-mentioned number of bits and a decimal 
point. The direction of the 1st WB processing circuit 10 may have high arithmetic precision. It 
cannot be overemphasized that it can be adapted for the operation etc. of only the integer 
circuit which does not use a decimal circuit. 

[0053]Embodiment 3. and WB detector circuit may be made composition like d r aw in g 8. 30 is 
WB detector circuit, and the detection region appointed circuit which specifies the detection 
region where 31 comprises a counter, a comparator, etc., and 32 integrate with R' data which 
is R integrator which has enable input of operation, and is an output of the multiplier 21 of the 
1st WB processing circuit 10, and obtain WB detection value of R color. 33 and 34 are G 
integrator and B integrator similarly, it integrates with G'data and B' data which is an output of 
the multipliers 22 and 23, respectively, and WB detection value of G color and B color is 
obtained. 

[0054]Operation is explained. In photographing mode, the line synchronizing signal LG in sync 
with an output scan line is outputted from TG9. At this time, it is beforehand set as the 
detection region appointed circuit 31 by making thinning information in check mode into a 
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compound value from CPU1. LG signal is counted at a counter and this counted value is 
compared with said compound value. A compound value serves as the enable signal EN of 
operation, and is outputted to the integrators 32, 33, and 34. Therefore, only the output scan 
line in the check mode of the image sensor 5 will be detected. The detection value obtained 
with each integrator is transmitted to CPU1 through a data bus line. 
[0055]ln check mode, the thinned-out scan line is outputted from the image sensor 5 by 
carrying out predetermined setting out to TG9. The detection region appointed circuit 31 
always outputs this LG signal as an EN signal. Therefore, the integrators 32, 33, and 34 
operate synchronizing with LG signal from TG9, and the detection value for every color is 
obtained. 

[0056]The situation at this time is shown in drawing 9 . In drawing 9 , it is a figure showing the 
output of the image sensor [ can set A to photographing mode and / B ] 5 at the time of check 
mode, and the relation of the scan line for detection. The line for detection which carries out an 
arrow is controlling the detection region appointed circuit 31 by A) in agreement with the output 
scan line of B to the scan line being outputted sequentially from 1 . Therefore, it is possible to 
perform AWB control in photographing mode and check mode using the same scan line 
output. 

[0057]As mentioned above, even if the detection region appointed circuit 31 was formed and 
imaging modes differed according to the Embodiment 3, in order to detect the same output 
picture elements and to perform AWB control, the AWB control between imaging modes can 
be coincided and it is effective in a comfortable imaging screen being obtained. 
[0058]ln Embodiment 3, how to thin out a scan line may not be the above-mentioned limitation, 
and the output method of the block unit of it being arbitrary and outputting from the scan of the 
1st line to the 10th line may be sufficient as an infanticide interval. Although it corresponded to 
infanticide of the scan line (perpendicular direction), it can be adapted also for the method 
outputted as the pixel (horizontal direction) in the line shown in dr aw ing 10 (A) is thinned out 
and it is shown in draw i ng 10 (B). 

[0059]Below embodiment 4. describes this embodiment of the invention 4 according to drawing 
1 and drawing 11. Drawing 1 1 is a figure showing the inside of the memory 12 in this 
Embodiment 4. The memory 12 is a field which stores the effective pixel of the image data 
which address space 0-N photoed. WB correction factor of G color of N+2 addresses and 42 
are WB correction factors of B color of N+3 addresses WB correction factor of R color stored 
by N+1 address 40, and 41. 

[0060]The operation which computes WB correction factor of each color by CPU1 from the WB 
detector circuit 1 1 is the same as that of an old embodiment. If image data is stored to the Nth 
address of the memory 12, WB correction factor computed by CPU1 will write the WB 
correction factor 40 of the R color in N+1 address of the memory 12 by CPU1 at the same time 
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it is set as the 2nd WB processing circuit 13. In N+2 addresses, the WB correction factor 42 of 
B color is similarly written in the WB correction factor 41 of G color, and N+3 addresses. 
[0061 ]By doing in this way, WB correction factor corresponding to image data exists in the 
memory 12. Next, the data stored by the memory 12 to arbitrary timing is read one by one, and 
predetermined image processing by the image processing circuit 15 is performed through WB 
processing by the 2nd WB processing circuit 13, and the selector 14. If the data of the Nth 
address of the memory 12 is read, CPU1 will issue the instructions which stop operation to the 
2nd AWB processing circuit 13 and the image-processing processing 15. Correctly, bypass 
operation instructions of data are published so that the input data and output data of each 
processing circuit may become equal. 

[0062]Then, the WB correction factors 40-42 of each color stored by CPU1 from N+1 address 
to N+3 addresses are read. Although read WB correction factor is similarly inputted into the 
2nd WB processing circuit 13 and the image processing circuit 15, since these are set as 
bypass operation, they are inputted into the display-processing circuit 16 and the recording 
processing circuit 18 with no processing. In the display-processing circuit 16, although display 
processing of image data is performed, since the aforementioned WB correction factor is 
outside the range of an effective pixel, it is not displayed on the monitor 17. In the recording 
processing circuit 18, said WB correction factor is written in the recording medium 19 with 
image data. Therefore, the image data and its WB correction factor of a photographic subject 
are simultaneously recordable. 

[0063]According to the Embodiment 4, having enabled it to save WB correction factor 
according to a photographic subject on the memory 12 As mentioned above, a sake, When a 
user processes a picture free using a personal computer etc., an imaging device with the 
sufficient user-friendliness which can refer to the WB coefficient used as the rule of thumb can 
be obtained. 

[0064]ln Embodiment 4, when recording WB correction factor on the recording medium 19, 
presupposed that it passes through the WB processing circuit 13 and the image processing 
circuit 15, but. The exclusive data line from the memory 12 to the recording processing circuit 
18 is formed, and when writing in WB correction factor, after switching to this exclusive data 
line, WB correction factor may be recorded. The positions which store WB correction factor are 
not the arbitrary above-mentioned limitations. 

[0065]When embodiment 5. and the memory 12 have the capacity of two or more screens, it 
can use still more effectively. The lineblock diagram showing the memory at this time is shown 
in drawing 12. the same number in a figure is the same as that of dra w ing 1 1 - an equivalent - 
- it is . The image data of two screens (#2) is stored from N+4 addresses. The storage range of 
this #2 image data is to a N+m address. In the WB correction factor 43 of R color of #2 screen, 
and N+m+2 address, the WB correction factor 45 of B color is stored by the WB correction 
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factor 44 of G color, and N+m+3 address at N+m+1 address. 

[0066]Next, operation is explained. Since it is simple, the imaging operation for two screen is 
explained. First, the operation in which #1 screen is stored to N address and WB processing 
coefficient of #1 screen is stored by even N+1 to N+3 addresses is the same as that of the 
above. # After WB processing coefficient of one screen is stored memory 12, store #2 screen 
in the memory 12. The image data at this time is stored one by one from N+4 addresses. If 
image data is stored by even the N+m address, one will compute WB correction factor 
of#CPU2 screen, and will write the WB correction factor 43 of R color in N+m+1 address. 
Similarly, in N+m+2 address, the WB correction factor 45 of B color is written in the WB 
correction factor 44 of G color, and N+m+3 address. 

[0067]Then, CPU1 sets the WB correction factor 40 of R color of #1 screen as the 2nd WB 
processing circuit 13 with reference to N address. Similarly, each of N+1 and N+2 addresses, 
the WB correction factor 41 of G color, and the WB correction factor 42 of B color are read, 
and it is set as the 2nd WB processing circuit 13. Next, #1 screen is read from the 0 address of 
the memory 12 one by one, it transmits to the 2nd WB processing circuit 13 and the image 
processing circuit 15, each processing is performed, and it records on the monitor 17 at a 
display or the recording medium 19. WB correction factor is also recorded on the recording 
medium 19. After the above-mentioned operation finish, with reference to N+m+3 from N+m+1 
address, CPU1 sets the WB correction factors 43-45 of #2 screen as the 2nd WB processing 
circuit 13, repeats processing like the above, and performs imaging operation. 
[0068]Having enabled it to store image data and WB correction factor corresponding to it in the 
memory 12 which can store two or more screens according to the Embodiment 5 As 
mentioned above, a sake, Also when photography continues (continuous shooting), it becomes 
unnecessary to provide independently the register holding the relation between image data 
and WB processing coefficient, a flash memory, etc., and it is effective in the ability to obtain 
the imaging device of low circuit structure. It becomes unnecessary for a user to grasp the 
relation between shot data and WB correction factor, and he can get a more user-friendly 
imaging device. 
[0069] 

[Effect of the lnvention]As mentioned above, the memory measure which conserves the output 
of a color imaging device according to this invention, The white balance detection means 
which detects the sexual desire news in connection with a photographic subject, and a 1st 
white balance processing means to perform white balance processing based on the image 
data before 1 screen at least from an imaging screen, Since it had composition provided with a 
2nd white balance processing means to perform white balance processing based on the image 
data of an imaging screen, In photographing modes, such as a still picture, high-speed 
continuous shooting, an animation, effects - the automatic white balance control according to 
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high degree of accuracy, a high speed, and a use is possible, and a quality picture is acquired 
- are acquired. 

[0070]Since according to this invention it constituted so that either processing result of the 1st 
white balance processing means and the 2nd white balance processing means might be 
chosen and automatic white balance processing might be performed, The effect that a user 
can choose the optimal automatic white balance approach according to the intention is 
acquired. 

[0071]According to this invention, since the 1st white balance processing means was 
constituted so that it might use at the time of the high-speed image pick-up which the time of 
the check of imaging operation and imaging operation follow, and a recording animation, it is 
effective in the white balance processing at the time of a high-speed seriography. 
[0072]According to this invention, since the 2nd white balance processing means was 
constituted so that it might use at the time of image pick-up record and still picture record, 
processing by the image data of a photography screen is possible, and the highly precise white 
balance processing effect is acquired. 

[0073]According to this invention, since the 2nd white balance processing means was 
constituted so that it might use at the time of stroboscope use, the effect which can obtain a 
high definition photography screen is acquired. 

[0074]According to this invention, since it constituted so that the arithmetic precision of the 1st 
white balance processing means and the 2nd white balance control means might be changed, 
it becomes possible to choose the white balance accuracy according to a use. While being 
able to make circuit structure small, it is effective in the ability to attain low cost. 
[0075]According to this invention, since the white balance detection means was constituted so 
that it might have a detection region setting means, the white balance control between 
photographing modes can be coincided, and it is effective in a comfortable imaging screen 
being obtained. 

[0076]Since according to this invention the memory measure was constituted so that a white- 
balance-correction coefficient might be memorized with image data, When a user processes a 
picture free using a personal computer etc., he is effective in the ability to obtain an imaging 
device with the sufficient user-friendliness which can refer to the white balance coefficient used 
as the rule of thumb. 

[0077]Since according to this invention the memory measure was constituted so that it might 
have the capacity which records two or more screens and the white-balance-correction 
coefficient corresponding to said each screen might be memorized, Also when photography 
continues (continuous shooting), it becomes unnecessary to provide independently the register 
holding the relation between image data and WB processing coefficient, a flash memory, etc., 
and it is effective in the ability to obtain the imaging device of low circuit structure. It is effective 
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in it becoming unnecessary for a user to grasp the relation between shot data and WB 
correction factor, and being able to obtain a more user-friendly imaging device. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by. the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the imaging device which is adapted for a digital 
camera, a digital camcorder, a microscope, etc. which change the light from a photographic 
subject into an electrical signal, and perform image pick-up processing. 
[0002] 

[Description of the Prior Art]The imaging device which changes light into an electrical signal, 
carries out signal processing as a digital signal, and is picturized has spread quickly for the 
reason of compatibility and a user with communication being able to process image data free 
using solid state image pickup devices, such as CCD. There are many things provided with the 
automatic control function of an automatic white balance (it abbreviates to AWB hereafter) so 
that a user can do a high definition image pick-up simply in a digital camera. 
[0003]The above AWB integrates the chrominance signal of a photographic subject to change 
of a light source etc., and automatic correction is carried out so that correlation of each color 
may be taken and a white balance (it abbreviates to WB hereafter) may be taken. There is a 
device like drawing 12 shown in JP,11-261949,A as conventional technology. 
[0004]Drawing 13 extracts one circuit, in order to explain simple. In dra w ing 1 3 , 101 an 
imaging lens and 102 a diaphragm and a shutter, and 103 Image sensors, such as CCD, 104 - 
- CDS and amplifier, and 105 -- an A/D converter and 106 - a memory (field memory) and 107 
-- as for a YC separate circuit and 1 11, a clamp circuit and 109 are [ a luminosity processing 
circuit and 1 13 ] color temperature detector circuits a color processing circuit and 1 12 WB 
circuit and 110 a change over switch and 108. 

[0005]By a diaphragm and the shutter 102, light flux condensed with the imaging lens 101 is 
made into a suitable light exposure, and image formation is carried out on the image sensor 
103. Noise is removed by CDS and the amplifier 104 and the image data outputted from the 
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image sensor 103 is inputted into A/D converter 105. Noise is further removed by the clamp 
circuit 108 through the a side point of contact of the changeover switch 107 at the same time 
the image data quantized by A/D converter 105 is written in the memory 106. Although the 
output of this clamp circuit 108 passes along the WB circuit 109, since the white balance 
coefficient register of the circuit in a circuit is an initial value at this time, white balance 
processing is not performed. 

[0006]Subsequently, the output of the WB circuit 109 is divided into a luminance signal and a 
chrominance signal by YC separate circuit 110, and the color-difference signal generated in 
the middle of the color processing circuit 1 1 1 is inputted into the color temperature detector 
circuit 1 13 for detecting the color temperature information of a light source when a picture is 
photoed. WB correction factor is computed by the color temperature detector circuit 113 
integrating with a color-difference signal, and CPU (not shown) reading it, and calculating. This 
coefficient is set as the WB circuit 109. 

[0007]Next, image data is read from the memory 106 by connecting the switch 107 to the b 
side point of contact. This read image data is sent to the WB circuit 109 through the clamp 
circuit 108, is amended for every colored filter according to WB correction factor set [ above- 
mentioned ] up, and is performing the white balance. 
[0008] 

[Problem(s) to be Solved by the lnvention]Since the conventional imaging device was 
constituted as mentioned above, image data was once stored in the memory 106, WB 
correction factor was computed from the integrated result by the color temperature detector 
circuit 113 after that for WB control, and WB processing was performed by reading image data 
from a memory again. For this reason, since imaging operation and color temperature 
detection were not able to be performed simultaneously, imaging operation and AWB 
processing were not able to be performed simultaneously. By this, the photographing interval 
(field rate) fell, and the display speed became slow, and correspondence was difficult at the 
time of the image pick-up of high-speed continuous shooting or an animation. The power 
consumption for memory operation increased and the technical problem that the battery 
consumption at the time of carrying was remarkable occurred. 

[0009]Were made in order that this invention might cancel the above technical problems, and 
A still picture and high-speed continuous shooting, Also in various imaging modes, such as an 
animation, the automatic white balance control according to high degree of accuracy, a high 
speed, and a use is possible, a quality picture can be acquired, and it aims at obtaining the 
imaging device of low power consumption further. 
[0010] 

[Means for Solving the Problem]A color imaging device which outputs image data which an 
imaging device concerning this invention has two or more pixels arranged on a flat surface, 
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and was picturized via an optical system by a pixel unit, A memory measure which conserves 
an output of this color imaging device, and a white balance detection means which is arranged 
at an input side of this memory measure, and detects sexual desire news in connection with a 
photographic subject, A 1st white balance processing means to perform white balance 
processing based on image data before 1 screen at least from an imaging screen, Having a 
selecting means which chooses an output of a 2nd white balance processing means to 
perform white balance processing based on image data of an imaging screen, and the above- 
mentioned 1st white balance processing means and the 2nd white balance processing means, 
a control means sets up an operating condition of each above-mentioned means. 
[0011]An imaging device concerning this invention chooses either processing result of the 1st 
white balance processing means and the 2nd white balance processing means, and performs 
automatic white balance processing. 

[0012]The 1st white balance processing means in an imaging device concerning this invention 
is used at the time of a high-speed image pick-up which the time of a check of imaging 
operation and imaging operation follow, and a recording animation. 

[0013]The 2nd white balance processing means in an imaging device concerning this invention 
is used at the time of image pick-up record and still picture record. 

[0014]The 2nd white balance processing means in an imaging device concerning this invention 
is used at the time of stroboscope use. 

[0015]An imaging device concerning this invention changes arithmetic precision of the 1st 
white balance processing means and the 2nd white balance control means. 
[001 6]A white balance detection means in an imaging device concerning this invention has a 
detection region setting means. 

[001 7]A memory measure in an imaging device concerning this invention memorizes a white- 
balance-correction coefficient with image data. 

[001 8]A memory measure in an imaging device concerning this invention has the capacity 
which records two or more screens, and memorizes a white-balance-correction coefficient 
corresponding to said each screen. 
[0019] 

[Embodiment of the lnvention]Hereafter, one gestalt of implementation of an invention is 
explained. 

Embodiment 1 . drawing 1 is a block diagram showing the composition of the imaging device by 
this embodiment of the invention 1 . In drawing 1 , control means, such as CPU which 1 
equipped with ROM, RAM, etc., and 2 are operation panels which set up operation of imaging 
devices, such as an electric power switch and a shutter switch. Image sensors, such as CCD 
to which 4 is outputted with an imaging lens and 5 outputs each chrominance signal of the red 
(R), the green (G), and blue (B) by a pixel unit, The driver with which 6 drives the image sensor 
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5, the analog signal processing circuit where 7 performs analog processing of the image 
sensor 5, It is a timing generator (following, TG) made to generate the signal with which 8 
synchronized with the A/D converter and 9 synchronized with control and the image data of the 
driving timing of the analog signal processing circuit 7 or A/D converter 8. 
[0020]The 1st WB processing circuit where 10 performs WB processing to the output signal of 
A/D converter 8, WB detector circuit which is WB detection means which detects the sexual 
desire news according [ 1 1 ] to change of the light source of a photographic subject etc., 
Memories in which 12 can store a part for at least 1 screen, such as FIFO and dual port RAM, 
The 2nd WB processing circuit where 13 performs WB processing to the signal output of the 
memory 12, and 14 are the selectors as a selecting means which chooses either of the outputs 
from the 1st WB processing circuit 10 and the 2nd WB processing circuit 13, and this selector 
14 is the auto select according to hand control or photographing mode. The image processing 
circuit where 15 performs interpolation processing, convert colors, filtering, etc., the display- 
processing circuit in which 16 carried the drive controlling etc. and video memory of a D/A 
converter or a display display, A recording processing circuit for the monitor as a display on 
which 17 used the liquid crystal etc., and 18 to store the picturized picture to the recording 
medium 19, and 19 are recording media, such as magnetic recording, optical recording, and 
semiconductor memory. 

[0021]Next, operation is explained. The depression of the electric power switch on the 
operation panel 2 is carried out. The light from a photographic subject passes the taking lens 
4, and image formation is carried out on the image sensor 5. This image sensor 5 is driven 
with the driver 6, and outputs the signal according to a photographic subject. Predetermined 
timing is given to the driver 6 through TG9 by instructions of CPU1 . The analog-image-data 
signal of the output of the image sensor 5 is quantized by A/D converter 8, after predetermined 
analog signal processing, such as a gain adjustment, is performed by the analog signal 
processing circuit 7. 

[0022]The digital image data which is an output of A/D converter 8 is inputted into the 1st WB 
processing circuit 10. In the 1st WB processing circuit 10, the correction factor for every color 
is computed by CPU1 based on WB detection value from the WB detector circuit 1 1 , and WB 
processing is performed according to this correction factor (the details of the AWB operation 
which constitutes this feedback loop are mentioned later). 

[0023]The output of the 1st WB processing circuit 10 is simultaneously stored by the memory 
12. Also in this process stored, WB detection value is obtained by the WB detector circuit 1 1 
like the aforementioned WB detection operation. The correction factor for every color is 
computed by CPU1 based on this WB detection value, and WB processing is made by the 2nd 
WB processing circuit 13 at the time of image data read-out from the memory 12. 
[0024]Here, the 1st WB processing and the 2nd WB processing are explained to be processing 
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of AWB control, detection, and the feedback loop control that comprises calculation using 
drawing 2, and 3 and 4. Dr awi n g 2 is a block diagram showing the composition of the 1st WB 
processing circuit 10 and the 2nd WB processing circuit 13. In drawing 2 , 21 is a multiplier and 
carries out the multiplication of the WB correction factor of R color from CPU1 to R color data 
which is an output of A/D converter 8. 22 and 23 are multipliers and carry out the multiplication 
of the B correction factor to G color data, and G correction factor and B color data similarly, 
respectively. The output R' data of the multipliers 21 , 22, and 23, such as this, and G'data and 
B' data are image data after WB processing. WB processing is performed by having and 
carrying out data processing of the individual correction factor for every color. 
[0025]What is necessary is just to use a serial/parallel conversion machine for the input side of 
each multiplier in the image sensor 5 and A/D converter 8 which are serial as for the data of 
each color, and are obtained, although the output of A/D converter 8 is an R, G, and B 
independent output. Although the three multipliers 21-23 are used, it is good also as 
composition which switches the correction factor of each color to the entry sequenced one by 
one using one multiplier. In addition, although the 1st WB processing circuit 10 and the 2nd 
WB processing circuit 13 presupposed that a multiplier is used, this is because the output from 
A/D converter 8 and light volume (sexual desire news) change of the photographic subject are 
linearity, and when it has a non-line type relation, it should just use the computing unit 
according to it. 

[00261 Drawing 3 is a block diagram showing the composition of the WB detector circuit 1 1 
which is WB detection. In dra w ing 3, 24 is an integrator and integrates with R' data which is an 
output of the multiplier 21 of the 1st WB processing circuit 10. Similarly, 25 and 26 are 
integrators and integrate with G'data and B' data which is an output of the multipliers 22 and 23 
of the 1st WB processing circuit 10, respectively, the outputs of the integrators 24, 25, and 26 
for every colors of these are R color, G color, and a detection value used for correction factor 
calculation of WB processing of each B color. 

[0027]Next, operation is explained using the timing chart shown in drawing 4 . A frame 
alignment signal is a signal which shows that the signal output of the image sensor 5 is 
effective at the time of "H". # In one screen, the detection value for every color of 1 1#WB 
detector circuit 1 screen is detected. At this time, WB correction factor of the 1st WB 
processing circuit 10 sets up the predetermined initial value (preferably, the correction factor of 
each color is set to 1 so that the output data of A/D converter 8 may be detected as it is). 
[0028]# The detection value of 1 is transmitted to CPU1 and compute WB correction factor 
based on this detection value in CPU1. When the computing method calculates the average 
value of each color from a detection value and it is based on G, R correction factor Kr and the 
B correction factor Kb are Kr=. An average (R detection value)/average (G detection value) 
Kb = an average (B detection value)/average (G detection value) 
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Several kilogram of the (G amendment staffs become 1) at this time. Thus, computed WB 
correction factor is set as the CPU1 to 1st WB processing circuit 10, and the 2nd WB 
processing circuit 13. 

[0029]Therefore, the 1st WB processing circuit 10 performs WB processing using #1 correction 
factor which was able to obtain the #2 next screen from the image data of #1 screen. WB 
processing after the following screen uses for WB processing of n screen similarly WB 
correction factor obtained from the image data of n-1 screen. 

[0030]On the other hand, operation of the 2nd WB processing circuit 13 is correlated with 
operation of the memory 12, and is as follows. # Since a memory write signal is made into "H" 
so that writing operation may be made for image data to the memory 12 when a frame 
alignment signal is "H" on one screen, the image data of #1 screen is written in the memory 
12. 

[0031 ]# After one screen is completed, the detection value of each color is obtained by the WB 
detector circuit 1 1 . Calculation operation of the WB coefficient of #1 screen is the same as that 
of the above than this detection value. # one correction factor is computed - this amendment - 
- if it is after calculation was set as the 2nd WB processing circuit 13, image data will be read 
from the memory 12 to arbitrary timing (memory read is carried out and a signal is "H"). The 
read image data is data of #1 screen, and WB correction factor is also based on #1 screen. 
Therefore, the 2nd WB processing circuit 13 performs WB processing using the correction 
factor obtained from the image data of this #1 screen. While WB processing after the following 
screen performs writing / read-out control of the memory 10 similarly, the correction factor of n 
screen is used for WB processing of n screen. 

[0032] It returns to drawing 1 and next operation is explained. If the a side point of contact is 
chosen by the selector 14 according to setting out on the operation panel 2 by a user and the 
data based on the 2nd WB processing circuit 13 will choose the b side point of contact again, 
the data based on the 1st WB processing circuit 10 will be chosen, and it will be sent out to the 
latter image processing circuit 15. In the image processing circuit 15, predetermined image 
processing, such as interpolation processing, convert colors, filtering, is made. Then, in order 
to make it display on the monitor 17 by the display-processing circuit 16, processing of 
predetermined [, such as a chrominance-signal conversion process, a timing conversion 
process, and definition conversion processing, ] is performed, and a photography screen is 
displayed on the monitor 17. Or if recording operation instructions are published by setting out 
of the operation panel 2, predetermined data conversion will be performed in the recording 
processing circuit 18, and it will be recorded on the recording medium 19. A photograph is 
taken by a series of above operations. 

[0033]The example of an effect of the AWB processing by the 1st WB processing circuit 10 
and the 2nd WB processing circuit 13 is distinguished as follows. First, the method using the 
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1st WB processing circuit 10 is processing by the image data in front of 1 screen at least. 
When NTSC conformity is mentioned as an example, a frame rate is a high speed as visually 
as 30 Hz, and since there is actually no change of the steep and continuous screen for AC1 / 
about 30 seconds of a photographic subject (photographing scene) almost, it is satisfactory 
practically. When the rate of the image sensor 5 of operation is earlier than the write-in rate of 
the memory 12, it is effective at the time of a high-speed seriography. Next, since processing 
by the image data of a photography screen is possible if the 2nd WB processing circuit 13 is 
used, the highly precise AWB control effect can be acquired. 

[0034]As mentioned above, according to this Embodiment 1 , it writes with the composition of 
the AWB control which has two WB processing circuits, and is effective in the ability of a user 
to choose the optimal AWB processing method according to that intention. 
[0035]The image sensor 5 may use not only CCD but a CMOS sensor etc. WB processing is 
performed by performing WB processing, once using that from which the output signal of 
complementary color systems, such as yellow, magenta, and cyanogen, is acquired and 
carrying out data conversion to RGB in this case, or subtracting and adding WB correction 
factor from a color-difference signal. In addition, although it used computing WB correction 
factor to the read-out data of the memory 12 by CPU, correction factor calculation may consist 
of circuits which fill the function. Although the example of calculation of the correction factor on 
the basis of G color was given to WB processing, may any color be sufficient as a reference 
color? 

[0036]Although this invention is an imaging device about an AWB mechanism, it can be 
adapted also about the imaging device which carries an automatic exposure function and an 
automatic focusing function. The convergency of AWB operation may change WB correction 
factor gradually (having a predetermined damping time constant) intentionally based on the 
detection value of each color. 

[0037]Operation of the image sensor 5 to be used is explained at the beginning of embodiment 
2. using drawing 5. Many image sensors 5 output the data of resolution set by the pixel 
number of the monitor 17 called a "draft mode", "monitor mode", etc. to the check of a 
photography screen (check mode is called hereafter). The example output of the image sensor 
5 at this time is shown in drawing 5. 1 to n expresses the number of a scan line. At the 
photographing mode of A), to outputting all the scan lines from 1 to n, the number of 1, 3, 5..n- 
2, and the numbers of scan lines outputted like n is reduced, and the frame rate is raised in the 
check mode of B. Thus, all the pixels are not read but the output according to the display rate 
of the monitor 17 is performed with thinning out and outputting an output scan line. It performs 
the following operations, in using operation of such an image sensor 5. 
[0038]lt explains using the timing chart shown in drawing 6 . The mode of a power up 
presupposes that it is in check mode. CPU1 gives a predetermined command and operation 
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timing instructions to TG9 so that check mode may be operated. It points to TG9 to the driver 
6, and it drives the image sensor 5 so that only the scan line set up beforehand may be 
outputted. From the image sensor 5, the thinned-out image data is outputted synchronizing 
with a frame alignment signal. 

[0039]ln NTSC conformity, the frame rate of #1 to #3 screen in this check mode is 30 Hz. 
Then, the operation in which a detection value is obtained from the analog signal processing 
circuit 7 by the WB detector circuit 1 1 through the 1st WB processing circuit 10 where the initial 
coefficient was set up is the same as that of Embodiment 1 , # The detection value of #n screen 
is obtained at the time of the end of n screen, and the 1st WB processing circuit 10 performs 
AWB processing for WB processing of a photography screen (#n) using a correction factor (n- 
#1 screen) based on the detection value. 

[0040]At this time, the b side point of contact is chosen as the selector 14 from CPU1 , and the 
output of the 1st WB processing circuit 10 is sent out to the latter image processing circuit 15. 
After processing of predetermined [, such as interpolation processing and color conversion 
filter processing, ] becomes in the image processing circuit 15, the screen in check mode is 
displayed on the monitor 17 through the display-processing circuit 16. A user checks a favorite 
photography screen, looking at the screen of this monitor 17. 

[0041 ]# While CPU1 will perform predetermined setting out as the image sensor 5 performs 
read-out which is all the pixels to TG9 if a user does the depression of the shutter on the 
operation panel 2 when three screens are completed (arbitrary timing in check mode), A write 
signal is outputted so that "1" may be set as WB correction factor of each color in the 1st WB 
processing circuit 10 and image data may be written in the memory 12. In the photography at 
this time, in many cases, read-out of all the pixels takes time, and a frame rate becomes late 
rather than check mode. 

[0042]WB detection value of a photography screen is detected by WB detector circuit, and it is 
sent out to CPU1 at the same time it outputs a memory write signal synchronizing with a frame 
alignment signal and the image data which does not carry out WB processing is written in the 
memory 12. In CPU1, WB correction factor is computed and the correction factor is set as the 
2nd WB processing circuit 13. 

[0043]Then, the selector 14 is set as the a side point of contact, and memory read is carried 
out, a signal is outputted, and image data is read from the memory 12. WB processing is 
carried out by the 2nd WB processing circuit 13, and the read image data is sent out to the 
image processing circuit 15. Then, definition conversion processing etc. which were doubled 
with the resolution of the monitor 17 in the display-processing circuit 16 are performed, and it 
projects on the monitor 17. On the other hand, predetermined data conversion is performed in 
the recording processing circuit 18, and image data is saved at the recording medium 19. 
Then, it shifts to check mode again, the same operation as the above is repeated, and imaging 
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operation is performed. 

[0044]Thus, the AWB control by the 1st WB processing means 10 and the photographing 
mode can write check mode with the AWB control by the 2nd WB processing means 13, and 
the imaging device in which the AWB control according to the photographing mode is possible 
can be obtained. For example, the 1st WB processing means 10 is used at the time of an 
animation image pick-up at the time of the check of imaging operation, and high-speed 
continuous shooting. The 2nd WB processing means 13 is used at the time of image pick-up 
record and still picture record. 

[0045]lf operation of the memory 12 or the 2nd WB processing circuit 13 can be stopped at the 
time of check mode and image data is stored by the memory 12 in the time of imaging mode, 
Since operation of the camera head 3, the 1st WB processing circuit 10, and the WB detector 
circuit 1 1 becomes unnecessary and supply of an operation clock or a power supply can be 
stopped, it is effective in the imaging device of low power consumption being obtained. A PAL 
system can be dealt also with a from the first more high-speed display rate although it was a 
display type of NTSC conformity in the embodiment. 

[0046]There are the following effects at the time of the photography using a stroboscope (not 
shown). At the time of speed light photography, the a side point of contact is chosen by the 
selector 14 by CPU1 , and it is made to perform AWB control by the memory 12 and the 2nd 
AWB processing circuit 13. Since AWB control can always be performed by doing in this way 
using WB correction factor in a self-screen on the screen of the between at the time of a 
seriography which carried out the strobe light, for example, it is effective in the ability to obtain 
the imaging device which can obtain a high definition imaging screen. 
[0047]That is, after carrying out a dummy strobe light in the former at the time of speed light 
photography and computing a WB coefficient by setting up at the time of speed light 
photography choose the 2nd WB processing circuit, this luminescence for photography is 
performed, but this invention does not need to carry out a dummy strobe light. 
[0048]As mentioned above, although [ according to the Embodiment 2 ] memory read-out is 
immediately performed in a memory after image data writing in photographing mode, After 
what is necessary will be just to have carried out to arbitrary timing, and it would shift to check 
mode immediately after memory write operation, for example, the predetermined phenomenon 
of a photographic subject will not happen, this reading operation may perform memory read- 
out, and may record it on the recording medium 19. 

[0049]Although the 1st WB processing circuit 10 and the 2nd WB processing circuit 13 were 
considered as the same composition in the above-mentioned Embodiment 1 and Embodiment 
2, such arithmetic precision may be changed. For example, suppose that the quantization 
precision of A/D converter 8 is 8 bits. At this time, WB correction factor computed from CPU1 
is 8 bits. The composition of the multiplier of the 1st WB processing 10 shall be 8 bits x 4 bits, 
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and 4 bits of the latter are WB correction factor. The multiplier composition of the 2nd WB 
processing circuit 13 shall be 8 bits x 8 bits, and 8 bits of the latter are WB correction factor. 
The difference in the number of bits of this correction factor differs in the position of a decimal 
point. The lineblock diagram of the above-mentioned WB correction factor is shown in drawing 
7. The correction factor of the 1st WB processing circuit 10 has a binary point position (.) 
between 2 bits and a triplet from LSB, and, on the other hand, the binary point position of the 
2nd WB processing circuit 13 is between 5 bits and 6 bits from LSB. 
[0050]Therefore, WB correction range in each WB processing circuit is as follows when the 
binary system -> decimal system is calculated. 

The 1st WB processing circuit -- The 0 - 3.752nd WB processing circuit - In 0-3.96875CPU1, 
from the detection results of the WB detector circuit 1 1 . WB correction factor of at least 8 bits is 
computed, 4 bits of low ranks are omitted from the correction factor of 8 bits in the 1st WB 
processing circuit 10, and it is set as the 1st WB processing circuit 10 as a correction factor of 
4 bits. The correction factor of 8 bits is set to the 2nd WB processing circuit, and WB 
processing is performed. Here, the difference among both can perform highly precise WB 
processing, if the 2nd WB processing circuit 13 is used. On the other hand, the 1st WB 
processing circuit 10 has the simple composition of a computing unit, and can perform more 
nearly high-speed WB processing. 

[0051]Thus, since the arithmetic precision of WB processing means was changed, while 
becoming possible to be able to choose WB accuracy according to a use and being able to 
make circuit structure small, it is effective in the imaging device of low cost being obtained. 
[0052]lt may be arbitrary, sufficient accuracy for WB processing may be obtained, and a ****bit 
may be sufficient as positions, such as the above-mentioned number of bits and a decimal 
point. The direction of the 1st WB processing circuit 10 may have high arithmetic precision. It 
cannot be overemphasized that it can be adapted for the operation etc. of only the integer 
circuit which does not use a decimal circuit. 

[0053]Embodiment 3. and WB detector circuit may be made composition like drawin g 8. 30 is 
WB detector circuit, and the detection region appointed circuit which specifies the detection 
region where 31 comprises a counter, a comparator, etc., and 32 integrate with R' data which 
is R integrator which has enable input of operation, and is an output of the multiplier 21 of the 
1st WB processing circuit 10, and obtain WB detection value of R color. 33 and 34 are G 
integrator and B integrator similarly, it integrates with G'data and B' data which is an output of 
the multipliers 22 and 23, respectively, and WB detection value of G color and B color is 
obtained. 

[0054]Operation is explained. In photographing mode, the line synchronizing signal LG in sync 
with an output scan line is outputted from TG9. At this time, it is beforehand set as the 
detection region appointed circuit 31 by making thinning information in check mode into a 
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compound value from CPU1 . LG signal is counted at a counter and this counted value is 
compared with said compound value. A compound value serves as the enable signal EN of 
operation, and is outputted to the integrators 32, 33, and 34. Therefore, only the output scan 
line in the check mode of the image sensor 5 will be detected. The detection value obtained 
with each integrator is transmitted to CPU1 through a data bus line. 
[0055]ln check mode, the thinned-out scan line is outputted from the image sensor 5 by 
carrying out predetermined setting out to TG9. The detection region appointed circuit 31 
always outputs this LG signal as an EN signal. Therefore, the integrators 32, 33, and 34 
operate synchronizing with LG signal from TG9, and the detection value for every color is 
obtained. 

[0056]The situation at this time is shown in dr a wing 9. In d rawing 9, it is a figure showing the 
output of the image sensor [ can set A to photographing mode and / B ] 5 at the time of check 
mode, and the relation of the scan line for detection. The line for detection which carries out an 
arrow is controlling the detection region appointed circuit 31 by A) in agreement with the output 
scan line of B to the scan line being outputted sequentially from 1 . Therefore, it is possible to 
perform AWB control in photographing mode and check mode using the same scan line 
output. 

[0057]As mentioned above, even if the detection region appointed circuit 31 was formed and 
imaging modes differed according to the Embodiment 3, in order to detect the same output 
picture elements and to perform AWB control, the AWB control between imaging modes can 
be coincided and it is effective in a comfortable imaging screen being obtained. 
[0058]ln Embodiment 3, how to thin out a scan line may not be the above-mentioned limitation, 
and the output method of the block unit of it being arbitrary and outputting from the scan of the 
1st line to the 10th line may be sufficient as an infanticide interval. Although it corresponded to 
infanticide of the scan line (perpendicular direction), it can be adapted also for the method 
outputted as the pixel (horizontal direction) in the line shown in drawing 10 (A) is thinned out 
and it is shown in drawing 10 (B). 

[0059]Below embodiment 4. describes this embodiment of the invention 4 according to drawing 
1 and drawing 1 1 . Drawing 11 is a figure showing the inside of the memory 12 in this 
Embodiment 4. The memory 12 is a field which stores the effective pixel of the image data 
which address space 0-N photoed. WB correction factor of G color of N+2 addresses and 42 
are WB correction factors of B color of N+3 addresses WB correction factor of R color stored 
by N+1 address 40, and 41. 

[0060]The operation which computes WB correction factor of each color by CPU1 from the WB 
detector circuit 1 1 is the same as that of an old embodiment. If image data is stored to the Nth 
address of the memory 12, WB correction factor computed by CPU1 will write the WB 
correction factor 40 of the R color in N+1 address of the memory 12 by CPU1 at the same time 
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it is set as the 2nd WB processing circuit 13. In N+2 addresses, the WB correction factor 42 of 
B color is similarly written in the WB correction factor 41 of G color, and N+3 addresses. 
[0061 ]By doing in this way, WB correction factor corresponding to image data exists in the 
memory 12. Next, the data stored by the memory 12 to arbitrary timing is read one by one, and 
predetermined image processing by the image processing circuit 15 is performed through WB 
processing by the 2nd WB processing circuit 13, and the selector 14. If the data of the Nth 
address of the memory 12 is read, CPU1 will issue the instructions which stop operation to the 
2nd AWB processing circuit 13 and the image-processing processing 15. Correctly, bypass 
operation instructions of data are published so that the input data and output data of each 
processing circuit may become equal. 

[0062]Then, the WB correction factors 40-42 of each color stored by CPU1 from N+1 address 
to N+3 addresses are read. Although read WB correction factor is similarly inputted into the 
2nd WB processing circuit 13 and the image processing circuit 15, since these are set as 
bypass operation, they are inputted into the display-processing circuit 16 and the recording 
processing circuit 18 with no processing. In the display-processing circuit 16, although display 
processing of image data is performed, since the aforementioned WB correction factor is 
outside the range of an effective pixel, it is not displayed on the monitor 17. In the recording 
processing circuit 18, said WB correction factor is written in the recording medium 19 with 
image data. Therefore, the image data and its WB correction factor of a photographic subject 
are simultaneously recordable. 

[0063]According to the Embodiment 4, having enabled it to save WB correction factor 
according to a photographic subject on the memory 12 As mentioned above, a sake, When a 
user processes a picture free using a personal computer etc., an imaging device with the 
sufficient user-friendliness which can refer to the WB coefficient used as the rule of thumb can 
be obtained. 

[0064]ln Embodiment 4, when recording WB correction factor on the recording medium 19, 
presupposed that it passes through the WB processing circuit 13 and the image processing 
circuit 15, but. The exclusive data line from the memory 12 to the recording processing circuit 
18 is formed, and when writing in WB correction factor, after switching to this exclusive data 
line, WB correction factor may be recorded. The positions which store WB correction factor are 
not the arbitrary above-mentioned limitations. 

[0065]When embodiment 5. and the memory 12 have the capacity of two or more screens, it 
can use still more effectively. The lineblock diagram showing the memory at this time is shown 
in drawing 12. the same number in a figure is the same as that of drawing 1 1 - an equivalent - 
- it is . The image data of two screens (#2) is stored from N+4 addresses. The storage range of 
this #2 image data is to a N+m address. In the WB correction factor 43 of R color of #2 screen, 
and N+m+2 address, the WB correction factor 45 of B color is stored by the WB correction 
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factor 44 of G color, and N+m+3 address at N+m+1 address. 

[0066]Next, operation is explained. Since it is simple, the imaging operation for two screen is 
explained. First, the operation in which #1 screen is stored to N address and WB processing 
coefficient of #1 screen is stored by even N+1 to N+3 addresses is the same as that of the 
above. # After WB processing coefficient of one screen is stored memory 12, store #2 screen 
in the memory 12. The image data at this time is stored one by one from N+4 addresses. If 
image data is stored by even the N+m address, one will compute WB correction factor 
of#CPU2 screen, and will write the WB correction factor 43 of R color in N+m+1 address. 
Similarly, in N+m+2 address, the WB correction factor 45 of B color is written in the WB 
correction factor 44 of G color, and N+m+3 address. 

[0067]Then, CPU1 sets the WB correction factor 40 of R color of #1 screen as the 2nd WB 
processing circuit 13 with reference to N address. Similarly, each of N+1 and N+2 addresses, 
the WB correction factor 41 of G color, and the WB correction factor 42 of B color are read, 
and it is set as the 2nd WB processing circuit 13. Next, #1 screen is read from the 0 address of 
the memory 12 one by one, it transmits to the 2nd WB processing circuit 13 and the image 
processing circuit 15, each processing is performed, and it records on the monitor 17 at a 
display or the recording medium 19. WB correction factor is also recorded on the recording 
medium 19. After the above-mentioned operation finish, with reference to N+m+3 from N+m+1 
address, CPU1 sets the WB correction factors 43-45 of #2 screen as the 2nd WB processing 
circuit 13, repeats processing like the above, and performs imaging operation. 
[0068]Having enabled it to store image data and WB correction factor corresponding to it in the 
memory 12 which can store two or more screens according to the Embodiment 5 As 
mentioned above, a sake, Also when photography continues (continuous shooting), it becomes 
unnecessary to provide independently the register holding the relation between image data 
and WB processing coefficient, a flash memory, etc., and it is effective in the ability to obtain 
the imaging device of low circuit structure. It becomes unnecessary for a user to grasp the 
relation between shot data and WB correction factor, and he can get a more user-friendly 
imaging device. 
[0069] 

[Effect of the lnvention]As mentioned above, the memory measure which conserves the output 
of a color imaging device according to this invention, The white balance detection means 
which detects the sexual desire news in connection with a photographic subject, and a 1st 
white balance processing means to perform white balance processing based on the image 
data before 1 screen at least from an imaging screen, Since it had composition provided with a 
2nd white balance processing means to perform white balance processing based on the image 
data of an imaging screen, In photographing modes, such as a still picture, high-speed 
continuous shooting, an animation, effects - the automatic white balance control according to 
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high degree of accuracy, a high speed, and a use is possible, and a quality picture is acquired 
- are acquired. 

[0070]Since according to this invention it constituted so that either processing result of the 1st 
white balance processing means and the 2nd white balance processing means might be 
chosen and automatic white balance processing might be performed, The effect that a user 
can choose the optimal automatic white balance approach according to the intention is 
acquired. 

[0071]According to this invention, since the 1st white balance processing means was 
constituted so that it might use at the time of the high-speed image pick-up which the time of 
the check of imaging operation and imaging operation follow, and a recording animation, it is 
effective in the white balance processing at the time of a high-speed seriography. 
[0072]According to this invention, since the 2nd white balance processing means was 
constituted so that it might use at the time of image pick-up record and still picture record, 
processing by the image data of a photography screen is possible, and the highly precise white 
balance processing effect is acquired. 

[0073]According to this invention, since the 2nd white balance processing means was 
constituted so that it might use at the time of stroboscope use, the effect which can obtain a 
high definition photography screen is acquired. 

[0074]According to this invention, since it constituted so that the arithmetic precision of the 1st 
white balance processing means and the 2nd white balance control means might be changed, 
it becomes possible to choose the white balance accuracy according to a use. While being 
able to make circuit structure small, it is effective in the ability to attain low cost. 
[0075]According to this invention, since the white balance detection means was constituted so 
that it might have a detection region setting means, the white balance control between 
photographing modes can be coincided, and it is effective in a comfortable imaging screen 
being obtained. 

[0076]Since according to this invention the memory measure was constituted so that a white- 
balance-correction coefficient might be memorized with image data, When a user processes a 
picture free using a personal computer etc., he is effective in the ability to obtain an imaging 
device with the sufficient user-friendliness which can refer to the white balance coefficient used 
as the rule of thumb. 

[0077]Since according to this invention the memory measure was constituted so that it might 
have the capacity which records two or more screens and the white-balance-correction 
coefficient corresponding to said each screen might be memorized, Also when photography 
continues (continuous shooting), it becomes unnecessary to provide independently the register 
holding the relation between image data and WB processing coefficient, a flash memory, etc., 
and it is effective in the ability to obtain the imaging device of low circuit structure. It is effective 
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in it becoming unnecessary for a user to grasp the relation between shot data and WB 
correction factor, and being able to obtain a more user-friendly imaging device. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is a lineblock diagram showing the imaging device by this embodiment of the 
invention 1 . 

[Drawing 2] It is a lineblock diagram showing WB processing circuit by this embodiment of the 
invention 1. 

[Drawing 3] lt is a lineblock diagram showing WB detector circuit by this embodiment of the 
invention 1 . 

[Drawing 4]lt is a timing chart figure by this embodiment of the invention 1 . 

[Drawing 5]lt is a figure showing the output of the image sensor by this embodiment of the 

invention 2. 

[Drawing 6] lt is a timing chart figure by this embodiment of the invention 2. 
[Drawing 7]lt is a figure showing WB correction factor by this embodiment of the invention 2. 
[Drawing 8]lt is a figure showing WB detector circuit by this embodiment of the invention 3. 
[Drawing 9]lt is a figure showing WB detection region by this embodiment of the invention 3. 
[Drawing 1Q] lt is an explanatory view of how to thin out the scan line by this embodiment of the 
invention 3. 

[Drawing 1 1 Jit is a figure showing the memory by this embodiment of the invention 4. 
[Drawing 12] It is a figure showing the memory by this embodiment of the invention 5. 
[Drawing 13] lt is a lineblock diagram showing the conventional imaging device. 
[Description of Notations] 

1 CPU and 2 An operation panel and 3 A lens and 5 Image sensor, 8 An A/D converter, the 
101st WB processing circuit, 1 1 WB detector circuit, and 12 Memory, 13 The 2nd WB 
processing circuit and 14 A selector and 15 An image processing circuit and 17 Monitor, 18 A 
recording processing circuit and 19 A recording medium, and 21, 22 and 23 Multiplier, 24, 25, 
and 26 The detection region appointed circuit, and 32, 33 and 34 An integrator, 30 WB 
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detector circuit, and 31 An integrator, WB correction factor for 40 R, WB correction factor for 
41 G, WB correction factor for 42 B, WB correction factor for 43 R, WB correction factor for 44 
G, WB correction factor for 45 B. 
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ten lt tan. 

[ 0 0 4 9 ] t tz . ±Mmmmm 1 Ri/mmmm 2 

tllllWBHWl 0&tfm2WB«UI[IIBl 3£ 

m-^m^kitztK ztibnmmmzmz^xh 
&\,\ muf. A/D$m&a<MtHmm&8b i t 
•cask-*-*. ^k#. cpui^sajsfutwB 

MEffi»tt8h*.y FT"&4. miWB^Sl 0<7)SS:|| 
8bitX4bit^U Wk<KA b i t #'W 
B miEimxh S . £ 2 W B «UI0S& 1 3 ^fftSfifM 
148 b i t x 8 b i t k U fc#tf>8 b i t #WB«IE 



mS. ( . )RSB *><^ 2 t' >y h k 3 b'-y hOHt* 
0. m2WB»I0^13^/MMfia{i. LS 

Bj&»& 5 t'7 h k 6 h'-y HOBIfcfti. 
[ 0 0 5 0 ] ftot . ^-WBMaHIS-C^WBffliEtEll 
{±2itffi^ 1 Ofi^tW^S klilTcO i 0 fc^rl> . 
SflWB®aiaj» ■■ 0 — 3.7 5 
^2WBMa0S§ ■■ 0 — 3.9 68 7 5 
CPUlTliWB^S^l l^^ft*^, iJ>*< 
kfc8h'«y h^WBffijEffiJSfcXtfiU miWB^JIHI 
S§ 1 0 ttt 8 f y h VmSm* 4> . Tfi4 h" >y h *® 
O^T, 4f-y hOffllE^itktTmiWB ^10111 
0ic|g^4 o ®2WB«UlEII&fc:tt8h*«y hcoffliE^ 

»S:^£LWB«s*ita. :;t. $ 

2WBBHIlIIS&13£ffll>5k. i'QftftS^WBMa 

*^rffik*0. 0»®R*/h§< , C#Skkfc 
[0052] JJEOtV bft. aWMR^wfiKBiff 

St** WB JOHfc-h»^Jt*«f|fe*Llf Mt' >y h T" 

[0053] mt<^n3 . 4fc, wBm&mmma 
ma* tm-thmmm^m^ 3 2 *-7> 

A**^ 4 R«*S"C* 0 . S 1 WBMJIHIIi& 1 0 0 

B«afcfi*#4. |s]«(C3 3 , 3 4liG«HHBk B«^ 
Sff*C"J> 0 s *tl?tm£&2 2, 2 3<7)tHt!X'hi>G' 
B' T-9*WtLG&. BfeOWBMW 

[0054] . MPE- HTli. 

SVjjE&yJ ymMLKyj y||«fLG#'TG9 
j;0tii^$ix4o ^kl, CPUl «t O^AiiB^- 

ico^?^y hffi*HfffBJtR€kJt«rt4. ibWii)^ 
^^-7";Hf-^ENk : &'5-Cm^-tl3 2 > 3 3, 3 4^ 

ai^J^S7 >f yco^^ttSW 5 Cl k fc*4 . 

%t>titzmmmzc p u 1 ^r-^A-xii^atTKiM 

1-4. 

[00 5 5] WB*- KT14. TG 9 tJ5fg^»e*-r 

4 i k t x o . h?i*^^e7 >r ymmm=f 5 
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ZEN{mtlXftlii-Z>, fct, TG9HWLG 
^fc^SBLTS4HS3 2 , 3 3, 34 #SftU 

[00 5 6] Z(Dt$<tffcf-£m9liZ7i?t. H9fc£U 
X, A) fcHHME-h*, B) ttWE-mfciSftSS 

5 ^tj k , sisw*^? -f y<mm^ Uz 
mx-foh. a) x"\i, %&7 4>tinfrt>)w l z)Stf]%ti 
x^&coizttb, ^tmmm-f yi±B) <r>itij] 
y£&? a yt-ati «fc a tctftttwg£iiiift3 1 zmm 
lx^i. fit-ox, mm-Ytm&^-vxn, m- 
m&jj yfttim^x AWBffltp^ff a ,r k#»ri& 

[0057] ia±co i ? mmcomm 3 fc«t*ur. « 

«E- HThTC-^ AWBflJfflI£HR£-fr 4 - k a^es . 

[0058] & tz. mm<7)&m3xu, mt^A v<rm 
3 1 s *i6iijj b^pi "9 Tti* < . isb ( * mmiamxh 
%&Bi74yfrt>%i oyAytxcofr* 
ftji-r it\^1z 7'n -y ? *fioai7J*ffiT i> i U . § 

XfoitztiK Hi 0 (A) fcjjcf5>f y*<7)BS (*¥ 
2rfo) SBBlwcBlio (B) fc^tiatas^-f** 

[0059] mmmmA . itf. ^wmmtmrn 

»4*BI1, Hi lfcftoTiBHjrt*. Hi Uido^ 

jtojBJBwtfctts.xty 1 2ort»£*-teiT&£. 

1 2{4, 7H^SBI0~NiTtiaB^L>tH« 
t — * ^^B« £4Xttf- 5 Wt* *> . 4 0 {i N + l 
THU^fcJRttSixSRfe^WBffiiEffia. 4 1«N + 
27F^Xtf)Gfe<DWB|fjE«. 4 214N + 37KV 
^ O B W B ffluEffiJ&T* S . 
[0 0 6 0] WB$i«&l lHCPUlfciot* 
fecow B JffiBSjR & SfcK t 1, IWm - ft £ xmtmB 

mtn-x-foz, mm-ftft^v i 2<gn#b7f 

l^£TJRilft§ft£k. CPUlKJoTJHii&flfcW 
BffljEfl8Rtim2WB«SEIHH 3tf&£$ftl> k RlSf 
(C. CPUlKi-jT-XtU 1 2C0N+ 1 7 K 
^Rfc^WB*!Iffi»4 0£*&tf. 
U*fcliGfetf>WB«IEflyft4 1 , N+ 37 H>XtC(± 
Bfe<7)WBfl|jE«ft4 2^#^iO. 
[00 6 1 ] C\C0£dl,Zi-Z>C\tX\ 1 2fcttH 

ftr-^^JEbfeWB^ffilb&^fiRE-tS. ffi 

KiBU H2WB£PI[iiS£1 3fcr«t4WB^ -few 

9 1 4 , w&smm 1 5 1 j: mfemimm 

ifl/tZtll. ^t'J 1 2<7)N#g7Kl'.Xtf)T-*J& J ffi 
fflSftSfc, CPUliiS2AWB«SI@Kl3i:B« 



[0062] £<3SL CPUltiON+lTKl/^A* 
£>N + 3 7 HUXfcJRtt3nfc#fetf5WB«EtfiR4 0 

WB£PI01®1 3SI/Ii»@8l 5tA}J$ftl> 

*\ zti^wu ^xmmz&feztix^&tz&b. mm 
mntt&iwmm 1 6^ibwi0S§ i 8tA* 

iffibtih tiK wan w b If jEffiKcJitS&ISfR^iSffl^ 

1 8Ttt. Bflr-^ k k fctiriEWBfflEfl3R*iE» 
«Eftl9fcfK,tf. i-^T, *£flstf)H*T-*i:*«> 
WBfflDEflSjR^ |i|i§fc:fa«rtS - & . 

[0063] a±cox 5 mmmfM t «t . * 

t'J l 2±t»¥#fc:JEtfeWBffl|iE««a:*ffi#t#5 
fflv^TiftfciHROinil^'rslSfc:. ^OB^k^rl-w 

[ o o 6 4 ] t fc N mmmmA xn. wmm 1 9 1 
wB«E«^ia^-ri»i^. wBMam^i 3kB« 
iiEga 1 5 ^a,i-r-?> k u 1 2 frt&am 

«ati>BI t i O^ffl r- ^JSfcflJSI*. T WBi 

jEflHR*iE«UTfciiv\ &tz. wBmmimitwmi- 

[006 5] mmcDBM5 . £tz. X* U 1 2*«H 
4 . d^k^^^^U S-^-T^HS: H 1 2 lz^ 

■t. m*vm-%mmiit®-mx%i« n+4 

7Fl/X^^{42Bffl (#2) nWBrr-9&WftZti 

XXfoh. N + m+ 1 7K^Xt(i#2HfficOR-fe£7)W 
BME^R4 3. N + m+27Kl/XW4G-fecOWBH 
iEfei44. N + m+37KWXWiBfeOWB|fiE^ 

[0066] »^KoV^BffiW-4. fWROfcft 
2Hffi^afIij^tov^!^-ri>. ^-f. #1HH 
^•N 7 H t T« Sfl. N + 1 & N + 3 7 K l^X 
£X't,z# l Hffi^WBMa^JS^JRtt^iiSift^iiiiE 
kl^-T*5. # lWmWTBWSm&tVJ l 2JR 
tt$il/if*. #2B1S^ ; &U 1 2tJDafrtS. -^k 
§coBfar-^iiN + 4 7K I'Xfr&JS&JKttSfi.S . 
N + m7K PXiT-tH«T-^*«Sil-S fc, CP 
U 1 Ji # 2 B ffiWW B ffljE^IRS- mtti L . N+m+17 
h'^tRfec7)WBffljE^*4 3*»atf. [5l«t, N 
+ m+27Kl'*fcliG-fe<9WBflEflHfc4 4. N + m 
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+ 3 7 H Ui B £<W b mSMWA 5 . 
[0 0 6 7] <I<DfJL CPU KiN7HU^^#HSt. 

# i Hffi^R-fe^wBifiE^ic4 o zm2WBmm& 

1 3 fcfftJ&tS . N + 1 at/N + 2 7 K 

<e*l-f*U Gfetf>WBjfIEflSft4 1. B-fecOWBffiHI 
»4 2£ISffil/C&2WB*!yi|IM»l 3fcKS&f4. & 
^ * U 1 2 O 0 7 H UXipt>Mdt# 1 Hffi&Mfil L 

i*tiwimmift*>x* i ii,zwimL<\± 
tmmwi 9teie«si-s. wBiiiEf^^tiaii 

M#c l 9 tciE#*-« . JJi<o»tt*m C P U 1 liN 
+m+l3&»6N + m+3TK^*#iHU #2ffiffi?) 
WBI3MIH 3~4 5*®2WB«WlEIffil 3tC|ft£ 

[0068] JiLh^J: 3 fc. 9itWMW 5 IzXtitf. m 

mmmimxz&^v 12^ mmf-^k^mz 

Mm t WBffilEffi*&JK»iT# 5 i 3 Lfcfc*>. » 

##aa£ts (a?) BStfc, BfiT-^hwBMJifs 

[0069] 

■feffifgSrl^rf 5*74 ««® 
ffli 9*Kir< lfflffilM^WSr-^^VT* 
74 hA'^yxSPISrffo 311*74 b^yyxnm^- 
St. ^Mffi<7)H^T-^ •j*C*74 hA^y 
X#P!2rffdJj|2*74 

4 hA*^yx$«We\ £,H^Bflb^#6*l5# 

[00 7 0] iajHHfcJfur, !Sl*74 w^yx 
i§2*74 hA*5>^«yi^g^v^-f/t*» 
consign £ jH*K LT h * 7 4 h a* 5 V7jH £ ff 

h*74 S i: n 33& 

[007 1] £<0*3JfcJ:*Uf. 111*74 hA?y* 

mmmm^mmmmmzm^n a mf&uzcox\ m 
mmmmmizto m *74 h A7 yxw>mz-$mxh 

[0 0 7 2] ZVmizXtaf, H2*74 bJ^yyx 

nm^wi. m&mmt®±W3&mtzm^z£oiz 
xh 0 , & * 7 4 h a* 7 yxmm^mm h ti 



1. 

[0073] MlflUWi 312*74 hA^yx 

*oa^ai± . xhu xmmmzm ^ h x a « 

[0 0 74] ZWftWlZitUi^ ^1*74 b^yyx 

mm®t. ^2*74 hmyxmmmcrmsmm 
mtc^no m^itzcDx. mizmitz*?^ 
b^yxmrnrmiR-mkmrnktcz, . 0 
BS«^hS < 5 fc fc i> fc, i&^tx b zmfcfl z. 

[0075] ^oSMHfcifUf. *74 h^^yxfti 

5. 

[0076] i^H^tifUf. Bmmi. *74 h 
A7 y^ffljE^R^HifeT-^ k k «, fciEflrt-S i o 

v «§ts ^#5 i k tfxz h imm> h . 

[0077] i^fflHfc i*UJ. IE'tt^{±. aSftcoB 
ffi£ffitSrf4*»&U lulB#Hffi^JEt5*74 
hA'9yxffljE«^fB1i^§ i otffifigLJto-C. M 
&&3S&t& mzi>* Wfer-^tWBMJi^ 

\,zm& z k mmz% 0 . mimmm^sm 
htitrnkifihi. tit. mmtfw&T-?kWBm 

[® 1 ] z<mw<7)mmmm 1 £j sflHess*^ 

[02] ; <nWJ\<nm&mf& \\z i 5 w b 

[H3 ] ^O^O^JI^PJ 1 i S WB«QfcHI» 

[ 04 ] i mpMnmrncDBM 1 1 i i. ^ 4 s y ^f- 

[05] z<nwm%msmm 2\zt tmm^& 
tsz^trnxfoz. 

[06] <! nftty^mmcDBM 2\zXh-94 Sy/f 
[07 ] Z<vm<Dmmcr>BM2lz£ WBffiEm 

it^tmxfoh* 

[08] C^B^^S6^JE3k:J:5WB«!iftElSI 
Sr^0T?)l> o 

[09] c\^wmm&mm3\ l zz.hWBmmk* 
*tmx$>&. 
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[Bio] znfflinm&njmsizz&T&EJJy 

[Bin z nwmmmmmA izx&wj** 

mi 2] z commmmmm 5 t x & x t u 

[Hi 3] ^<3SH»jsE£*?if jm?i> t . 

1 cpu. 2 ^i/-s/ 3 yM^ 3 pyx, 
5 8 A/Dgsa$k 10 miWB^na 



mK. 11 wB«j«Ei», 12 **y N 13 H2 

WB^JIIIIS^ 14 15 ffifi^PIW. 

17 18 IEW10S^ 19 IBIMR 

2 1, 2 2, 2 3 ggjfik 2 4, 2 5, 2 6 
«k 3 0 WBfcSEHk 3 1 t^i^SW. 3 
2, 3 3, 3 4 4 0 RfflWBliMit 4 

1 GiWBSuEfll,4 2 BfflWBfflMlL43 

RfflWBliMIt 4 4 GjBWBfluBRit 4 5 
BfflWBffilB&tfe. 
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